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Experiencing back pain without knowing what causes it can be highly distressing for the patient. 
Disappointingly, research so far has failed to provide robust causal explanations to mitigate these 
uncertainties. Poor understanding of causal factors has stifled the development of effective treatments. 
This is because treatment targets have only been informed by assumptions or implicit theories, rather 
than empirical evidence for well-defined causal mechanisms. For the past 16 years, landmark papers 
in the field have repeatedly highlighted the paucity of evidence on the causes of low back pain.
1–3
 This 
is despite back pain researchers ranking research into the mechanisms and causes of low back pain as 
one of the highest research priorities to advance the field.
4
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Focht et al 2005 Exercise (n=80)  
Dietary weight loss (n=82)  
Combination therapy (n=76) 
Attention control (n=78) 
 
 Stair-climbing self-efficacy 
 Walking self-efficacy 
 
Mobility (walking 
and stair-climbing) 
and Pain 
 
Nicassio et al 1997 Behavioural therapy (n=48) 
Control: Education (n=38) 
 Helplessness 
 Pain coping 
 Social support 
Disability, 
Depression, Pain, 
Myalgia 
 
Leeuw et al 2008 Graded exposure in vivo (n=42) 
Graded activity (n=43) 
 Pain catastrophizing 
 Perceived harmfulness of 
activities 
 
Functional disability, 
Main complaints 
 
Robinson et al 2013 Exposure therapy (n=70) 
Information booklet (n=57) 
 
 Fear of specific neck 
movements 
Neck disability 
 
Seymour et al 2009 Exercise therapy delivered by 
physiotherapists 
Exercise therapy delivered by certified 
exercise instructors 
 Exercise adherence self-efficacy 
(barriers adherence, time 
adherence) 
 Self-management self-efficacy 
(exercise, pain management, 
symptom management) 
 Attendance 
 Exercise maintenance 
 
 
Function (muscle 
strength, exercise 
capacity, physical 
function), Pain 
 
Smeets et al 2006 Cognitive-behavioural therapy (n=55)  
Active physical therapy (n=52)  
Combination therapy (n=55) 
Waiting list (n=49) 
 
 Pain catastrophizing 
 Internal pain control 
Disability, Pain, 
Depression, Patient-
specific complaints 
 
Spinhoven et al 2004 Operant behavioural therapy with 
cognitive coping skills training (n=59)  
Operant behavioural therapy with 
group discussion (n=58) 
Waiting list (n=31) 
 
 Catastrophizing 
 Pain coping 
 Internal pain control 
 External pain control 
Activity tolerance, 
Pain (intensity and 
behaviour), 
Depression 
 
Turner et al 2007 Cognitive-behavioural therapy (n=55) 
Education (n=60) 
 Self-efficacy 
 Pain beliefs 
 Catastrophizing 
 Coping (relaxation) 
 
Jaw use limitation, 
Pain (intensity and 
activity interference) 
Wicksell et al 2010 Acceptance and commitment therapy 
(n=11) 
 
Treatment as usual (n=10) 
 Psychological flexibility  
 Self-efficacy 
 Pain intensity 
 Anxiety 
 Depression  
 Fear-avoidance 
 
Pain disability, Life 
satisfaction 
Fordham et al. 20175 Advice plus Cognitive Behavioural 
Intervention (n=468) 
 
Advice alone (n=233) 
 Pain self-efficacy 
 Fear-avoidance 
 Physical functioning 
 Mental functioning 
 
Disability 
Mansell, et al. 2016 28 Reactivation intervention (n=119) 
Usual care (n=121) 
 Fear-avoidance beliefs Disability 
 
Hall et al. 2016 29 Tai Chi (n=51) 
Waiting list (n=51) 
 Pain catastrophizing Pain intensity, Pain 
bothersomeness, 
Disability 
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Whittle et al. 2016 30  Minimal intervention strategy (n=143) 
Usual GP care (n=171) 
 Pain catastrophizing 
 Fear-avoidance beliefs 
 Distress 
 GP advice (to rest, to gradually 
increase exercise, stay active and 
moving) 
 
Disability 
 
Tetsunaga et al. 2016 
31 
Tramadol-acetaminophen (n=36) 
Celecoxib (n=37) 
 Pain relief Apathy 
Mansell et al. 2016 32  Stratified care (n=93) 
Current best care (n=45) 
 Distress (as a latent variable 
represented by fear-avoidance, 
pain catastrophizing, anxiety and 
depression) 
 
 Pain intensity 
Disability 
 
Four-month follow-
up 
Mediators highlighted in bold text were significant mediators identified.  
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In clinical practice, evidence-based interventions are frequently adapted in the process of 
implementation.
38
 Adaptations typically occur because of resource constraints or to meet the needs of 
different population groups. For organisational and policy decisions, mechanism evaluations of 
complex interventions can provide an empirical basis to identity ‘core’ and ‘non-core’ intervention 
components to guide policy decisions regarding the necessary intervention components for effective 
implementation. Specifically, intervention components contributing to ‘core’ mediating pathways 
should be retained and emphasis placed on fidelity of their implementation. Intervention components 
directed towards ‘non-core’ factors that are not associated with a change in outcome potentially could 
be removed without compromising the efficacy of the intervention. In doing so, the intervention may 
be perceived as less complex, be more efficiently implemented and potentially more cost effective. 
There are also causal mechanisms that could inform how implementation interventions work. That is, 
the process of implementation itself, not the mechanisms of the intervention/program being 
implemented. This area is gaining attention,
39
 but is beyond the scope of this paper.  
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These frameworks 
have also been extended to account for interactions between the exposure and mediator - in cases 
where the effect of the mediator on outcome is dependent on the treatment received (e.g. the effect of 
a mediator such as depressive symptoms on disability might differ for patients who received an 
exercise intervention versus those who did not).
45
 The framework also handles multiple intertwined 
mediators - when there are more than one putative mediators that are causally linked (e.g. self-
efficacy and depressive symptoms might be mediators, but increasing self-efficacy could reduce 
depressive symptoms).
46
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